In vitro modulation of growth hormone (GH) secretion from early to midgestation human fetal pituitaries by GH-releasing factor and somatostatin: role of Gs-adenylate cyclase-Gi complex and Ca2+ channels.
Using explant cultures of human fetal anterior pituitary glands (9-19 weeks fetal age) and an acute (3-h) test protocol, we investigated the role of two signal transduction pathways (Gs-adenylate cyclase-Gi, Ca2+ channels) in GH-releasing factor (GRF)/somatostatin (SRIF) regulation of GH secretion during the first half of gestation. Data have been analyzed for ontogenic changes using three age groups: 9-10, 12-13, and 15-19 weeks fetal age. The fetal somatotrope shows dose-related responses to forskolin (0.1-10 microM), dibutyryl cAMP (dBcAMP; 0.1-1 mM), and theophylline (0.01-1 mM), all factors that increase intracellular concentrations of cAMP; there is a significant age-related increase in the stimulatory effects of 1 mM dBcAMP and 1 mM theophylline. When any one of these three factors is added with 10 nM GRF, there are no significant additive or synergistic effects on GH secretion. Although 10 nM SRIF has no effect at 9-10 weeks, it is inhibitory in the 12-13 and 15-19 week groups, significantly suppressing the stimulatory effect of 1 microM forskolin and completely blocking the effects of 1 mM dBcAMP or theophylline. Pretreatment of cultures with pertussis toxin completely blocks SRIF inhibition of both basal and GRF-stimulated GH release. KCl (5-50 mM) and Bay K 8644 (0.1-10 microM), both activators of Ca2+ channels, have dose-related stimulatory effects on GH release; 50 mM KCl shows an age-related increase in stimulatory activity. If 10 nM GRF, 1 microM forskolin, 1 mM theophylline or 1 mM dBcAMP is added with either 50 mM KCl or 1 microM Bay K 8644, there is an additive response. SRIF (10 nM) completely blocks the stimulatory effects of 1 microM Bay K 8644 and markedly inhibits the effects of 50 mM KCl from as early as the ninth week of fetal age. The Ca2+ channel blocker nifedipine (1-10 microM) significantly inhibits basal as well as stimulated (GRF, forskolin, dBcAMP, theophylline, KCl, and Bay K) GH release from as early as 9 weeks fetal age; in contrast, the calmodulin blocker trifluoperazine (0.01-10 microM) has no effects on basal GH secretion and only slightly inhibits the stimulatory effects of KCl. Pretreatment with 10 nM GRF for 24 h significantly decreases a subsequent 3-h response to 10 nM GRF, but does not alter the subsequent response to 1 mM theophylline or 50 mM KCl.(ABSTRACT TRUNCATED AT 400 WORDS)